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SUPPLEMENTARY REPORT
POLLUTION OF EAST FORK OF DES MOINES RIVER

Below Algona

December 19, 1950 to
September 2}, 1952

A., INTRODUCTION:

The following report covers a continuing investigation of the East
Fork of the Des Moines River below Algona during the period December 19, 1950,
to September 24, 1952, and is a supplement to the preceding original report
covering the period November 13, 1947, to September 22, 1949. Additional
river surveys are included in the report with the sampling procedures and
stations remaining the same.,

Be PHYSICAL CONDITION OF STREAM:

On all sampling trips the physical condition of the stream at each
station was noted. The first two surveys of this supplementary report were con-
ducted during low flows under ice cover conditions whereas the 1952 surveys
were conducted during much higher flows. During the 1952 surveys, flows
appeared too high to be appreciably affected from a physical standpoint by
the discharge of the sewage and industrial wastes of Algona. The survey of
February 20, 1951, was made in response to a request from the State Conservation
Commission which reported fish had been killed in that reach of the stream

below Algona.

At Station 33, which is above all sources of pollution at Algona, the
river appeared to be in good condition during the surveys of December, 1950,
and February, 1951. At Station 34, located on Highway 169 south of Algona
and below the outlets, the river showed evidences of pollution during the two
surveys as shown by the presence of floating solids, a dark colored water and
a strong obnoxious odor indicative of septic sewage. At Station 35 a very
strong obnoxious odor was noticeable on the February, 1951, survey and dead
fish were observed at this station. A visual check of the river revealed a
heavy loss of fish of all kinds for several miles below this point. At Station
36 on the February, 1951, survey the water remained dark in color and retained
a strong odor. No dead fish were observed at this station or at Station 37

near Livermore.

C. INTERPRETATION OF BACTERIOLOGICAL AND CHEMICAL DATA

Coliform Findings

The determinations of the most probable numbers per 100 ml. (MPN)
of coliform bacteria are tabulated in Table A. Results of all surveys indicated
a low colifsrm content in the river above Algona and a very marked increase to
as high as 350,000 at Station 3y just below Algoga due to the intr?duction of
sewage and industrial wastes. These extremely high numbers of coliform bacteria

greatly exceed any suggested standards of water purity.




Oxygen Findings

A study of the oxygen and oxygen demand data in Table A confirms the
observations made of the physical condition of the stream particularly during
the surveys of 1950 and 1951, During these two surveys very low oxygen values
were found below Algona with slow recovery occurring under the winter conditions
of ice cover. A4An extremely high BOD was noted on February 20, 1951, with values
of 20 and 25 at Stations 3L and 35 respectively. This high oxygen demand was
found during the period when the fish kill occurred,

D. RIVER DISCHARGE AND OXYGEN REQUIREMENTS:

Published flow records are now available for the years 1947, 1948,
and 1949, at Hardy, Iowa, and preliminary flow data were obtained from Mr. V. R.
Bennion, District Engineer, U. S. Geological Survey, for the survey dates from
that period to the present time. These flow data computed for the drainage
area at Algona are tabulated in the last column of Tables II and A accompanying
the report., Flows are given in cubic feet per second (cfs).

It will be noted from a study of these tables that river discharges
at Algona on the survey dates varied from 0,3 cfs on September 30, 1948, to
105 cfs on August 28, 1952, A further study of the tables reveals that severe
oxygen deficiencies occurred both under warm water conditions with low flow
and under cold water conditions with ice cover and low flow, OSurveys of
November 2, 1948, and September 22, 1949, under warm water conditions revealed
critical oxygen deficiencies with river flows as high as 17 cfs. For some
reason the limited number of samples collected on September 30, 1948, with
the extremely low flow of 0,3 cfs did not indicate as critical a stream con-

dition as at higher flows,

River discharge records below the city of Algona confirm the estimates
of low flows prevailing for sustained periods of time stated in the original
report. The critical oxygen conditions and repeated loss of fish substantiate
the opinion that the low flows are not sufficient to oxidize the wastes dis-
charged by the city of Algona, It is evident that unsatisfactory conditions
may be expected below Algona unless a high degree of sewage treatment is pro-

vided.,
Ee CONCLUSIONS:

lhe chemical, bacteriological and physical data obtained during the
river surveys from December 19, 1950, to September 24, 1952, further confirms

the conclusions stated on page 7 of the original report regarding the grossly
polluted condition and health hazard resulting from the discharge of untreated

wastes from the city of Algona.

¥F. RECOMMENDATIONS:

1. It is recommended that the city of Algona proceed with the installation of
the interceptor sewer and treatmenv plant as shown by the plans and specifications

approved by this Departmento




Stream Pollution Survey

Upper Des Moines River - East Branch
at Algona, Jowa

December 19 1950 - September 24, 1952

LABORATORY DATA

Table A
STA. TEMP. DISSOLVED SATURATION B.0.D. OXYGEN M.P.N. per STREAM
OC pPH OXYGEN ppm PERCENT ppm BALANCE 100 ml. FLOW"

December 19, 1950

33 0 1.4 2de Tt 25 2 et 330
34A
34 0 7.4 2.9 20 6 =301 170, 000
35 0 1.4 1.8 12 160, 000 13
36 0 1.4 4.8 33 3,500
3t
February 20, 1951
33 0 1.9 2.0 14 2 0 780
34A
34 0 Ji5 Al 1.8 12 20 -18. 2 170,000
35 0 G 4.0 27 25 -21 350,000 16
36 0 Ifyd Sl 29 8 - 4.3 92,000
February 7, 1952
33 1 iy 6.1 43 0.4 Dl 680
34A 1 a2 7.3 52 4.3 3.0 110,000
34 2 752 6.3 45 3.3 3.0 33,000 95
35 1 Tl D10 39 1.8 Skl 46,000
36 1 1e3 7.6 93 2.0 Q0 2,000
37
August 28, 1952
33 15 7.6 14 72 6.3 1.1 1,700
34A 18 liesl 1555 15 6.3 -4.8 170,000
34 23 7.8 6.0 69 10.8 -4.8 79, 000 105
35 24 [(4177 6.8 80 6.4 0.4 2,300
36 24 8.0 8.9 104 8.2 0.7 13,000
7 924 7 8 8.4 99 5.6 2.8 3,300
September 9, 1952
29 29 7.5 9 103 2110 6.9 1,700
34A 23 8.0 8%t 98 6 | A 130,000
34 22 8.1 8.7 100 4 4.7 31,000 100
39 23 8.2 8.6 99 6 2,6 13,000
36 99 8.0 8.4 96 342 5 2 9,500
37 22 8.1 9.6 110 Oei l 2.9 2,300
September 23-24, 1952
33 1784 1.6 78 6.2 <200
34A 18 8.4 'S 19 SiES 35,000
34 17 8. 4 8.2 85 4.0 17,000 32
35 17 8.4 9.0 93 Jia il 33,000
36 18 8.4 13k 50 107 6.2 200
*Estimated from preliminary discharge data at Hardyknuuﬂion drainage area

relationship.
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